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.5g, 57%) £t#fc 0 

'H-NMRCCDCl a, TMS)<5 7. 2-7.4 (6H, m), 7.6-7.7 (2H, m) 

(2) 2 -7x-^- 2 ' -7*n=Et*7x-;i/©M 

7/^*>Ii^ 2, 2' -^-/a^C^a.— ;K9.5g. 30mmo])> 7x^b 
jKn>|fc(3.7g, 30mmolK fh7^fX (h'j7x^X7r/) /t^5>»?A(0 
) (1. Og, 0. 87mmol, 3% Pd) * h > (75ml) U h'j7 A*k?g$£ (9 

.7g. 92mmol, 3eq/46ml) *mx.X\mffiMm^ — IjfoftS Ufe. W$IS£#mL 
. |^&&*(5Qinl)T?iJfc8K iM-7^->7A«, ^g*LTBf||fe 

*t>+3Xi'^DD^rA «»^*if>+5Jli?^nn^ ?>) ttlLTi 
fe^M6.5g, 70%) £Wc 0 

'H-NMRCCDCl 3, US) 5 6.6-6.7 (1H, m). 7.0-7.6 (12H, m) 

(3) 9, 1 (2 - (2-7x-^7x^) 7x^) - 9, 10- 
Kd + v/ - 9,10 -^tKa7>h7^>®^ 

.7;^'>fll^ 2-7x^-2' -■7*o=&lf7i-;K6.5g, 2lmmol, 2 
.5eq) fcatdcWl^V (25ml) £&7j<THF (25ml) ©Sg^SSiBteigfr U Y^-iT-i 
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$(1.50mol/l, 15ml, 23mmol, 1. leq) ^PxT. -20°C T* 1 B#P B m# Ltz a Zti 
\ZT > h 7# / > (1. 7g, 8. 2nunol) £jjDx.T-20°C 1 B#Pb^ ^ifi-? 2 B#P B m# 
U — BjfcfcfcMLfco ^^t;t^P^bT>^-^A7j<?t^(20ml)^*P^T^ 
Cfcmfa&ZfflL, 7K T-feh >T*&^LT6-fe@#(2.9g, 53%) 

'H-NMR(CDC1 3, TMS)S 0.47 (2H, s), 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 
8.3-8.4 (2H, m) 

(4) 9, 1 0-t?x C2- (2-7x^7x-;l/) TVhv-feV 
(ffr&tt 1 4 ) (D^J$ 

9, 1 0-b*x (2 - (2-7x^;l/7x-^) 7x^;l/) - 9, 1 0-yt 
Fn + v/-9, 1 0-5?fKD7> h7-te>(2.9g, 4. 3mmol) £@m(45ml) M 
^L. 57% J: •Mb7RJftlK6ml, 45mmol, 10eq) ^D^-TIOO t"? 6 B# fflMWLtz 
o Kfcm-&mz5Q% ^£EDAM7K^(30ml)^iD^> H^*5S'J. tR. J — 
;K T-feb>-e^UT^fe@#(2.4g, 88%) *mtz 0 
'H-NMR(CDC1 3 , TMS)5 6.7-7.5 (34H, m). all-H 
2 Ut^m 15) 
(1) 1 - ( 2 -7at7x^) ^-7^lx>©-8-^ 

7;U3*>fiMTs 2 -7*0^:3— K^>-if>(7. Og, 25mmolK "7 ? b > ;*f 
a>^(4.0g, 23mmol). ^h^+X (h'J7x^^7^» a'7^7A(0)( 
0. 5g, 0. 43nunol, 1. 7% Pd) £ b ;i/JC > (50ml) U h'i7 A7K^ (7 

.3g. 69mmol, 3eq/35ml) £#D;tT10B#PHi;i$i U — B&ftB Lfc„ L 
. i^n^7j<(50ml)t?^#. M7K^-7^v-7A-r«^. WSLttfet 

t>+3^^nn^rA S^:(3-s^-!f> + 10% v?uny?>) T'lSLta 
fe$WJI(5.4g, 83%) 
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'H-NMR(CDCl3, TMS)5 7.3-7.8 (9H, m), 7.90 (2H, dd, J=8Hz, 2Hz) 

(2) 9, 1 0-a (2 - (l-t7.f;V) 7i-;P) -9. 
**>-9. 1 O-^bKn7>b7t>0M 

Tjlzf>mm%T, 1- (2-7d : &7x^) -7-7? b>(5.4g, 19mmol, 2 
.8eq) b;U^> (25ml) £MtKTHF (25ml) ©S^SittteSfr U K^-fT-f 

*(l.-50no]/l. 14ml, 21mmol, 1. leq) £#03--C. -20°C 1 B#P B m# Vtz a Ztl 
Ii7>h7*7 > (1. 4g, 6. 7mmol) ^^n^.T-20 o C T? 1 Ml? 3 B$|HH*# 
U — Bjfe^gbfCo SJBS-n%^l&*J^b7 V : &-'7^7K^(20ml)^i)D^T^ 
LJfcHtt&^B'JU 7K. T-fe h V-e^LTfifeia^(3.5g, 85%) 

'H-NMR(CDC1 s, IMS) 8 -0.20 (2H, s), 5.76 (2H, dd, J=13Hz, 7Hz), 6.2-7. 
7 (26H, m), 8.43 (2H, d, J=8Hz) 

(3) 9, 1 (2 - Cl-i-y^^) -7^-/1,) 7>b7t> Wfc-^ifc 

1 5) <o^m 

9, 1 (2 - (l-t7f;i^) 7x^;i/) - 9, 1 0-9kKn + '> 

- 9 , 1 0 - S? t K n T > h 7 -fer > (3. 5g, 5. 7mmol) (80ml) (Zjl&g L . 57 

% *^-(blC*»aail, 0. llmol, 20eq) fcfln^T 100 t T? 7 B$RgS# -LA:. SfiS 
*S^fcjte50X &M^H7K^.(30ml)&;(lfl*. H#£3S>U * 9 J 7 
•feh>r^UrefeH<*(3.2g, 96%) £7#fc 0 
'H-NMR(CDC1 3 , TMS)5 6.7-7.5 (30H, m). all-H 
3 Gb&ifelJ 1 7 ) 
(1) 9-7it>hU>jKa>Ko^ 

7/^*>il^ 9 -7Dt7xt> hUXISa 58mmol) £&7j<J>— ^/U 
(150ml) fcfcfcfrU K^T-f*/^ ^y-/U^T-35°C(3^*PLfc: 0 iftten 
-■/^■;l/y^^i*/^*>IStt(1.50mol/l. 43ml, 65mmol) £MTU -20°C 

2 9 



WO 02/38524 



PCT/JP01/09659 



7ml, 0. 16mol, 2. 8eq) OMfc^—r frftfciWml) &tiUZ-X^ -65°C 1 B$|HU M. 
»T«2II#IH»#U -WIL/co KJM^*U:lOJt m^TK^ (150ml) fcip*. 

*r«UB&#BU ^P^7K(50ml)-e^#. fc&Kfl&K^ 

, 7890£#fco 

'H-NMR(CDC1 3 , TMS)5 7.6-7.9 (5H, m), 8.17 (1H, s), 8.5-8.8 (3H, m) 

(2) 9- ( 3 -70^71-^) 7xt>hb>®M 
T;U^>3?HSITn 3 -^0^3— K'O-fef >(7. Og, 25mmolK 7xt>Fb 

>tf?a>M(5.0g, 23mmolK xh^^X (h'J7x-;l/*X7^V) /^v^A 
(0) (0. 5g, 0. 43nunol, 1. 7% Pd) £ h > (100ml) U j^®?^- h V »7 AzK 

^(7.3g, 69mmol, 3eq/35ml) **P^.T10B#F^51Sft.b. — BjfefegLfc 0 W«J1£ 
l^£J!fcK(50ml)T?ft?fk «|7^>>7UM «4LT 

T6££mf|(6.5g. 8590 

*H-NMR(CDC1 8 , TMS) 5 7.3-8.7 (11H, m), 8.76 (2H, d, J=7Hz) 

(3) 9. 1 (3- (9-7xt>h«;;l/) -7*-;b) - 9, 1 0-v 5 

7 >HHMT. 1 - (3-7*nt7 * ~)D 7xt>M/>(6. 5g, 20mmo 
1, 2.8eq) 4rM*h^> (25ml) tftUKTHF (25ml) ©S^gJfcKlgfrU 
7-fX/V ^y-M^-e-25°C^^SPb/c: 0 C:tl(Zn-7'^^ , ;^ , 7^/ / 'N+-9- 
>^(1.50mol/l, 15ml, 23mmol, 1. leq) £j&fl*.-*\ -20°C tf 1 B$HH»#Lfco 
ZtllZT >h?4;> (1. 5g, 7. 2mmol) £#Q;iT-201C T? 1 B$|Hk SlT? 3 B#Fb1 
g&$U -SMIU^o K^^^figjFP^bT >=E-? ATK^m (20ml) Zm*. 
-CdfeDfcH&fc^S'lU 7K **/-;K 7 is b V«lTefel#(5. 9g, q 
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uant) £?#fc„ 

'H-NMRCCDCh, m)5 -0.16 (2H. s), 6.06 (2H, s), 6.4-7.0 (12H, m), 7. 
1-7.7 (12H, m), 8.20 (2H. dd, J=8Hz, 2Hz), 8.4-8.6 (6H, m) 
(.4) 9, 1 O-fcfX (3- (9-7xt>f >J;b) 7x^;l/) 7>h?t> ( 
itsm 1 7 ) <Z>1=rj& 

9, 1 (3 - C 9 -7it> h U;i/) -7cc— iV) -9, 1 0-5?tK 

1 0-ytKD7>h7i?>(5. 2g, 7.3mmol) (120ml) fcJB 

i^U 57% *$-fbjC»(10nl. 77mmol, lOeq) £iD*.T100 t 7? 6 Bf IH»#Ufc 
o RjeS-&*£50l ^ffif9^7K^(40ml)^0^> @#£5S»k tK. 
;K T-fe h V?Hlll/tSfe@#(5. Og, quant) 

'H-NMR(CDC1 S , IMS) d 7.0-8.5 (34H, m). all-H 
■Sf&M 4 ({t-^t) 2 0 ) 

(1) 1- (4-7n=E7i^I/) t'l/VO^ 

7;l^>Sffl^T> 4 -7at3- F^>-fef>(7.0g, 25mmol). l-fc?U>aK 
av®?(5.7g, 23mmolK fh7 + 7, (h'J7xi;^7^» /^7^7A(0)( 
0. 5g, 0. 43mmol, 1. 1% Pd) £ h ;l/J.> (50ml) U:?gjfr U b U -7 A7j<^ (7 

.3g, 69mmol, 3eq/35ml) **P^T10B#F^gli U — 0UfcC Lfc„ fiffim&frML 
> ta*P^7K(50ml)m#. ^®5feLT^fe^- 

+h> + 39H> ? ^na^ ^Ci'MPU- > + 10% ^^aa^^>) T'iSltfi 
fe£H*ifl(6.6g, 80%) £f#fc 0 

l H-NMR(CDCl 3 , TMS)£ 7.3-7.8 (11H, m), 7.90 (2H, d, J=8Hz) 

(2) 9, 1 0-fc** (4 - ( 1 -*£U-)D 7x-JI/) -9, 10-vtFn 
*->-9, 1 0 - '7 b K a 7 > h 7 -fe > C^fiS 

T;PP*>SIHmT> 1- (2-7'Dt7x-^) b°b>(6.6g, 18mmol, 2.8eq 
) &^7K Wl^->(25ml) £3tt7]<THF(25ihl) com^mMlzm^L^ F 7 ^7^X/ 
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* 9 ;-)m-?-4ovi,z<%mvtzo zmzn-frjisv^vA/^vymma 

.50mol/l. 14m], 21mmol, 1. leq) £#n;LT> -20°C-e 1 B#Pffl#Lfc„ cnH7 
>h7 + ;> (1. 4g, 6. 7mmol) £#D*.T-20 o C t? 1 B#P^. 3 «fKSI# U 

-R&ftg Ltc 0 ^^tlt-ISM^T A7K?» (20ml) *1)\\XX$L Ctz 

S&^S'JU tK> *9 J-fr^ T-teh>-e^Urefe@#(4.5g, 88%) 

/do 

'H-NMR(CDCl3, TMS)5 -0.20 (2H, s), 5.76 (2H, dd, J=13Hz, 7Hz), 6.2-7. 
7 (30H, m), 8.43 (2H, d, J=8Hz) 
(3) 9, 1 0 -t?X (4 - ( 1 7i^) 7>h7^> 

2 0 ) (D-sm 

9, 1 0-tfX (4- ( 1 -fb^;b) y^-jv) -9, 10-^bKn4v' 

-9, 1 0-ytKn7>h7-b>(4.5g, 5. 9mmol) £I1^(80m]) ^Jl^ U 57 

% =t-9^7K^l?(15ml, 0. llmol, 20eq) ^D^-TIOO °C 7 mmMWLtz 0 KB 

m^l-50% ^S0^7j<^(30ml)^^. tK. T 
Hzb>T^#LT6fe@#(3.9g, 90%) ^#f; c 

'H-NMR (CDC1 a, mS)d 6.7-7.5 (30H, m). all-H 

i$m.m 5 2 2 ) 

(1) 2 7i-/^nV|©M 

7/^'>IiIT, 2 -T'n^tf 7^=-;K20g, 86mmol) £Mt|oi— rM200 
ml) izmfrls, b*'7'(TJX/*?y-"-)Ur4-e-35 0 Clz<%%i}Ltz 0 itl^n-T' 
^;UU ^A/^*^>^$i(1.50mol/l, 63ml, 95mmol) -20t-?l 
mmmW L/i 0 ~67°C l^P U h U W 77D i/#~r > (50ml, 

0. 22mol, 2. 5eq) coMt^-t^^ (50ml) £#n;t-C. -65°C-e 1 B£HS. ^ST* 
2B#P B m#U -BMlLfco RCT^tl(-10% JfiiftTKtSSR (200ml) ZtiUZxM 

»7? i b^wsm*^ *r»e£#Bu iasi^e7j<(50mi)T?^. r*^ 
7Atm i^fis*LTi§6nfeH#*^*>t!^urafeia#(iig; 62 
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'H-NMR (CDC1 3 , TMS)<? 6.74 (1H, d, J=7Hz), 7. 1-7.4 (8H, m) 

(2) 2 - (4--/D=E7xi/b) h'7x-JbOM 

T;l^>#BmT. 2-7*n^3-KA?>-tf>(7. 9g, 25mmol)> l£7.a^;l/jtf 
u>M(5.0g, 25mmolk fh7+X ( h V 7 a— 7 -f » /-?7^7<M0)( 
0. 5g, 0. 43nmol, 1. 7% Pd) £ h /l/X > (60ml) U h U 7 2*7Klg$fc (8 

.Og, 75mmol. 3eq/40ml) &tiUz.XlOmmM%L U — BfeftM Lfc„ W*tS£#J&L 

> tafn^7K(50mi)-e^ > *s*tt»^^*s/«>AT?iai. M^Surtfet 

$t« B B B (6.8g, 88%) 

'H-NMR (CDC 1 3 , TMS)5 7.3-8.7 (11H, m), 8.76 (2H, d, J=7Hz) 

(3) 9, 1 O-tfx (4- ( 2-7xc;l/7x^) 7x-/I/) -9, 10- 
Fd + >>- 9 , 1 0-7kKD7>h7t>©^ 

7;^>flIT> 2- (4-7*at7x^) t'7a-;K6.8g, 22mmol, 2 
.5eq) £,%7j< h > (25ml) <h^7KTHF(25ml) 0»^«S»li*^L % K7>f7>f 
x/j* ?y-;i4r?-30r iZJWLfc. 3tl^n-7*^;L' i ;^7A/'^-9->^ 
Sfc(1.5Qw>l/l. 15ml, 23ramol, 1. leq) £iP;tT^ -20°C 1 l$|!fflft& Life 0 £tt 
lZ7> h7+/> (1. 7g, 8. 2mmol) T-20°C T? 1 B#|Bk tfi? 2 B#Kffll# 

U — f»SL/c 0 RjS?I#^(^D^b7> ; e^-7A7K^(20m])^iP^-C^ 
i;fcH#4:3»IU 7 -fe h v -e&?#- L TfifeSft (4. 9g, 89%) 

'H-NMR (CDC1 3 , TMS)S 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, m 

) 

(4) 9, 1 0-t*X (4- (2-7x^7x-;l-) 7i^) 7>h7t> 

ut&m 2 2 ) 
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9, 1 (4 - (2-7i^;i/7x-/l,) 7x^/U) -9, lO-v't 

"KD + S/-9, 1 0-ybKa7Vb7tV(4.9g, 7.3mmol) £B1^(70ml) Pi 
SU 57% J; -MbTKHSKlOml. 77mmol, lOeq) ^P^TlOO °C r 6 mfflMW b 
o M^S^tlP50% }»D^7K?«(50ml)&2in;i. HM^aS'k tR. 
;K T-fe h>-e^LT^fe@#(4.6g, 88%) £f#/c e 

'H-NMR (CDC1 3 , HS)S 6.7-7.5 (34H, m). all-H 

( 1 ) 9, 1 O-tfX (4- (3-7x^l/7x-)l') 7i^) -9, 10- 
ytFn + i/-9, 1 0 -V\l Fd7> bUz^O^®. 

3- (4-7ot7x^) lf7x.^;K6.8g, 22nunoI, 2 
.5eq) £&7j< h;i/i> (25ml) <hM7KTHF (25ml) ©$g^?g&t;:$Sa> U K^^T-T 

Sfc(1.50mol/1, 15ml, 23mmol, 1. leq) ^AD^.T. -20°C 1 B#^#L7t 0 £*l 
t7>b7+7> (1. 7g, 8. 2mmol) £#D*--C-2(rc r 1 Mr 2 ftlHHftft 

UfcHflsfc^giJU 7K *9J—)W 7-fe h >r^UTafe@#(5.0g. 91%) 

•H-NMR (CDC Is, TMS)5 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, m 

) 

(2) 9, 1 (4 - 3 -7 ^-)\s7 ^~>v) ^i-;!^) T>h^-fe> ( 

•ft1=r%) 1 ) (Dtrfc 

9. 1 0-tfX (4- (3-7x-;l/7x-ib) 7i-ll') -9, 1 0-V\l 
Kn + ->-9, 1 0-^tKn7>h7t>(4.9g, 7. 3mmol) &Wf&(7Qm\)lzm 
SU 57% J^fcTKSSiKlOml, 77mmol, lOeq) fc&D^TlOO TCT? 6 B*IH»#Lfc 
o RJfSffl^*lc5W &ffi9^7j<3g$(50ml)£;&D*.. @#£3gik tK. 
;K 7Hzb>rft#LT$fcft€LEH*(4.1g, 79%) Srf&fc. 



WO 02/38524 



PCT/JPOl/09659 



'H-NMRCCDCls, T¥S)ff 6.7-7.5 (34H, m). all-H 

(1) 9, 1 0-tfX (4 - (3, 5-y7x-il/7x-;i/) 7x-/l.) - 9. 
lO-vbFn + V-9, 1 0-i?tKa7Vb7"feVO^JS 

7/I/^>Il^T> 1. 3-^7x-;v-5- ( 4 -7nt7x-jl/) ^>*f 
>(8. 5g, 22mmol, 2. 5eq) h ;Lol > (25ml) <h^S7j<THF(25ml) ©5g^^H 

^-7A/-s+-9->^(1.50m.ol/l, 15ml, 23mmol, 1. leq) ^ifD^T N . -20T T? 1 
BtlBJSM^Lfc, CtU-T >h7+7 > (1. 7g, 8. 2mmol) £])QZ--C-20 o C 1 l$H 

i£(20ml) £2JD*-T£ LJfcHttfc^giJ U tK. *9J—fr^ T-bhVTf^LTe 
fe@#(16g, 90%)£f#fc o 

'H-NMPKCDCl 3 , TMS)<5 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, m 

) 

(2) 9. 1 0-tTX (4- (3. 5-^7x-/l/7x^;H 7x^il/) T>b 

7-fe> «b^2) 

9, 1 0-tfX (4 - (3, 5-v7x-^7x-;H 7x-M -9, 10 
-yhKn*'>-9, 1 0 - v't Kn7> h7-b>(6. Og, 7.3mmol) £fi^(70m 
1) tciH L> 57% <£ 3ftzKJgK(10ml, 77mmol, lOeq) ^ilP^TlOO °C T« 6 B#P« 

T-fe h>«Lt^tfe@#(5. 3g, 9390 fcfffco 
'H-NMR (CDC1 3 , TMS)S 6.7-7.5 (34H. in). all-H 

( 1 ) 9, 1 0-ex (4- (2— *-7*-;l/) 7x^1) -9, 10-i?kKn 
+ ^- 9, 1 0-^th'D7Vb7t 
7fr=t>mmnT^ 2- (4-7n^7x-;b) 1^X5. 4g, 19mmol. 2 
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.8eq) £&7K h;loi> (25ml) tf^mP (25ml) ©tl'&^UiS&frU K^-fT-f 

S8t(l- 50nol/l. 14ml, 21mmol, 1. leq) *:JD*.T, -20 e C T? 1 B#TO^ Lfc„ 3*1 
C7>h7+; > (1. 4g, 6. 7mmol) ^^D^T-20°C T? 1 mm, kST? 3 ttHflEft 
U -ML,/:. ^^^l^P^bT> : &^-'>^7K^(20ml)^l)D^T^ 
UJfcH#&5J3«JU 7K. b VTift^LT6€L®#(3.7g, 91%) 

'H-NMR(CDC1 3 , TMS) 5 -0.20 (2H, s), 5.76 (2H, dd, J=13Hz, 7Hz), 6.2-7. 
7 (26H, m), 8.43 (2H, d, J=8Hz) 
(2) 9. 1 0-tfx (4- (2-i-y^)l) 7x-;l/) 7Vh7t> Ut&m 
3) <9^/& 

9, 10-^(4 - (2-t7f^) 7xiM - 9, lO-^tKo + v 
-.9 , 10-ytKnrv^tV(3. 5g. 5. 7mmo 1) £M (80ml) ClfftS U 57 
% ,fc}rt2K*at(15iil. 0. llmol, 20eq) *jDAri00 r "ff 7 «FlHfflH*Lyt. RJfc 
l=50X ^«9^7K^(30ml)%*D^.. @Hfc£^!§iJ> 7K. ;K T 

-bh>T?^LTafe@*(3.3g, 98%) fclfcte. 

'H-NMR(CDCls. TMS)5 6.7-7.5 (30H, m). all-H 

-sum 9 25) 

(1) l-(2. 2-5>"7*=.;Hf-;P) -3, 5-^"/a=EAO^>©^ 
T;U=f>S8B5RT> 3, 5 -y/nt^VX7^ft K (12. lg, 46mmol) ^ ¥~7 
i^;l/^^-;U*X*>ifty^;K15g, 49mmol. 1. leq) £DM S O (60ml) 
U * U "7 A t -T"^^ K (6. 2g, 55mmol, 1. 2eq) £4>»-f -s>iDX.T. MSR"£ 
9B#|!88£teU -WtL/c„ RjCtB-&*K:7K(60Bl)*iP^. ifK^^;K250ml 
) T?ifctik '#8yB£zK(I00nmol) „ f&ffi&ifok (50ml) -?Sfc?iK 8!Si7^v'7A 

?&j»9*ur»«fe*>r 3n^7A^nvh/77^ (i> 

3 6 
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4.0g,74%) 

5 H-NMR(CDC1 Sj TMS) d 6. 80 (1H, s), 7. 03 (2ft d, J=2Hz) , 7. 3-7. 4 (lift m) 

(2) 1 - ( 2 . 2 -^7*-;nf-;v) - 3 -7 5 -^□^vifv 

T^P'Vfl^ l-(2, 2 -^7x-/l/t'^) - 3 , 5-5?"/n=EAt 
V-fef V (7. Og, 17mmol) 7 *^;i/jj<n >Sft(2. lg, 17mraol) . fb7 + X ( b U 7 
x^MX7^>) ^7^-)A(0) (0. 4g, 0. 35mmo 1, 2%Pd) £ b ^ J- > (40ml ) £ 
$g^U 2M#t®^ h U 7A7K^(25ml, 51mmol, 3eq) Srflnx. T lOI^MXSft L 

^nn^» T#S»LTefefr:|*Ji(3.9g. 56%) fe»fc. 
'H-NMR(CDC] 3 , TMS) 5 6. 94 (1ft s), 7.1-7.5 (18H, m) 

(3) 9, 1 (3 - (2, 2 -y7x^t^V) 7x-;i/-5-7i 
~/b) -9, 1 0-ytKn*i/-9. 1 0 - v b FoT > b v-fe 

T;i^>#fflm~b\ 1- (2, 2 ->*7x-iHf^) -3-7x-;i/-5- 
7"ut^ >-fef > (3. 9g, 9. 5nmoI, 2. 7eq) £,%7j< b frx. V (20ml) £&7KTHF(20ml) 
tfJM^i^f-^L. K7-f7^X/^ ?y-;l^-?-40t: K^Lfco dti^ 
n-7^;UU^7A/^^it>^(1.60mol/l, 6ml, 9.6mmol, 1. Oeq) fciP^-T 
. -20 c CX-immMWLtz o inC7>h7+; >(0.7g, 3.4mmol) £210*. . - 

20ic "t? i B#5Ck Sffl-e7.«FWSH^U -ifeftti/fc. SOE^^fclSSiatffcr > 

@#(2.0g, 67%) 
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■H-NMR(CDC1 3 , TMS)5 2.56 (2H, s), 6.5-6.6 (4H, m), 6.8-7.4 (34H, m), 
7. 4 1 (4H, dd, J=6Hz, 3Hz) , 7. 71 (4H, dd, J=6Hz, 3Hz) 
(4) 9. 10-tfX (3-(2, 2-^7x^1/^) 7 i -)l/-5-7x 
T>h7t> «b^2. 5) 
9, 1 0-£x (3- (2, 2 --^7^^;Hf-;u) 7x-;b-5-7x-;i/ 
)-9, 1 0-v?bFn4^-9, 1 0 — 9 J t KaT > b > (2. Og, 2. 3mmol 
) £St®K25ml)t;:^U «fc d -ft* U 7 A (1. 5g, 90mmol, 4eq) 3 B#|HJ 

> y^/.-/K T-te b >^#L-rafe@#(1. 4g, 73%) £?#fc 0 
'H-NMRCCDCl s, TMS) 5 7.2-7.4 (42H, m), 7. 65 (4H, dd, J=7Hz, 3Hz) 
i©H<*(l. 4g) &380 TC/lO-'TorrT? 1 B#&g#^ltaH-& i £tn«fc O^MfeS 

#(0.8g)£*§fc. 

FDMS, calcd for C 6 6H46=838, found m/z=838 CM + .4) 
A max, 398, 358, 306nm (PhMe) 
Fmax, 416, 435nm(PhMe, Aex=395nm) 
Eg=3.00eV 

Ip=5.87eV(51Y/eV, lOOnW) 
Tg=130lC 

ttf&m 1 0 Ut^W 2 6) 
(1) l-(2, 2-^7x^/l/tf-/V) - 3- (l-t7f/l/) -5-^n=E 

T;Un*>HHmT. l-(2, 2 -v7x^b'^) - 3 , S-V?a*<< 
>-bf>(8.3g,20mmol) > 1 —fP 9 \s >4<a >^(3. 4g, 20mmol). f h7 + X ( 
h'J7x =.;i/*x 7 -r >) A'7i?7A (0) (0. 46g, 0. 4mmol, 2%Pd) * h /H > (5 
OmD^^U 2 Mj^g?-^ h 7A7j<^(30ni], 60mmol, 3eq) ^D^-T10B#K 
— B^BLfCo 3TOS£#SXU (50ml) WEifc^^ 
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(-> &lz^*1fV+3H>>7an^ *&fc's*iJ-> + 

1094 y?DD^» -eH^LTafe#vX^S#(5.5g, 60%) Zmtz* 
l H-NMR(CDCl 3 , TMS)ff 6.96QH, s), 7.1-7.6 (18H, m), 7.8-7.9 (2H, m) 

(2) 9, 1 0-t'X (3 - (2, 2 - i?7x^Hf^;i/) 7x^-5- ( 1 
— "7^/1,) ) -9, 10-5?tKn*V-9, 1 0 -5? fc KnT > h v-fe 

7;i/3'>tffll^ 1- (2, 2-y7x^i/.t-;i/) - 3- (1-^-7^;!/ 
)- 5 -yoqE^ >-feT>(5.5g, 12mmol, 2. 7eq) %M7k h (30ml) <hM7KTH 

F(30ml) ©S^S^Rfc^U K7-f7^X/y ^ 7-;U^T—30°C (^^P Lfc 
0 itltn-7^1/'J ^^A/-^^-9->^(1.60mol/], 8ml, 13mmol, 1. Oeq) 
£2JP;LT. -20°C"e 1 m^mWLtz 0 Ztilzyy Y"7*J >(0.9g, 4.4mmol) £ 

#p;u- -20°c-e i B#re^ ^-?7mffiMWL^ — ffiMWLtzo Kmm&mzt&m 
^ftr>^-^A7j<^(50mi)$:ip^T^?g^^ mmmt^M^s 

(30mi) §iS*ittfet>f frzntto 

?:i)7^nvh777/f (i/UTJ^^/^^-y-V + BO^ ^^an^rA 
•^^□□^» -T?iltMLTa-feT ; e^7TXgI#(2.7g, 63%) Z'mtCo 

'H-NliUCDCU TMS)5 2.56 (2H, s), 6.5-6.8 (6H, m), 6.9-7.5 (36H, m), 
7.6-7.8 (8H, m) 

(3) 9, 10-£X(3-(2, 2-v7x^I/^) 7x-;l/-5- (1 
-i-yf-fr) ) T>hv-tr> ak^tJ 2 .6 ) 

9, 1 0 - tfx ( 3 - ( 2 , 2-^7x-;l/^;b) 7^-;p-5- ( 1 -i~ 
■7=f-)V) ) -9, 1 O-^tFo + y-9, 1 0 - k K n 7 > b 7 1 > (2. 7g, 
2.8mmol) *M^(30mI) t^^L. J; -ML77 U *7 A (1. 8g, llmmol, 4eq) £#P*- 

r 3 m$mw utz 0 Kfom-gmizsw *X7^ ym?mm. (40mi) £#dx.t£^;* 

-£> @4*&6S'k 7K, 7-?7-;K T-fe h >T«lTafe@<l(2. Og. 78%) £ 
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l H-NMR(CDCl 3 , TMS)5 7.2-7.5 (40H, m), 7. 7-7. 9(1 OH. m) 
COgl#(2. Og) £400 °C/10- B Torr-e 1 B#f H m3^!f§H-£ - 1 IZ J: QftJfelB 
#(1.2g)£f#fc e 

FDMS, calcd for C7 4 H 5 o=938, found m/z=938(M + ,100), 469 (M 2 * ,6) 
A max, 398, 377, 358nm(PhMe) 
Fmax,418,436nm(PhMe, Aex=395nm) 
Eg=3. OOeV 

Ip=5. 86eV(34Y/eV, lOOnW) 
Tg=132°C 

■Sf&M 1 1 «t&fa 3 3 ) 

(1) 2-t-7*^;U-9, 10-fcTx(4-(2, 2-y7x^l/h^) 7 
x.~)ls) - 9 , 1 0-S?tFD*->-9, 1 0-ytKD7Vb7*>O^jS 
7;U^>^I^ 4- (2, 2-^7x^t!-;U) ^'a^^O-if V(5.0g, 

15mmol, 2.6eq) b (25ml) tm^TRF (25ml) ^I^^l-^^L. 

K7^7-fX/^ ^ y-;u^T«-40 o ci3^pur£ o ^^1^-7*^^';^^^/^^ 
■9->^(1.60mol/l, 10ml, 16mmol, 1. leq) £^0^T N -20 o C"e 1 B#f B ^#L/"c 
o ^nt2- (t-7*^;U) 7> h7+/ XI. 5g, 5. 7mmol) £;?JD*-. -20°C-e 

^7K^(50ml)£iD^T^?g$-y: > tii^^Ils t&Mtt£7.K(30m]) TfiftitK 

. mmzwuu* ?> + w* -eff|^UTa-feT ; e;U7 7XEI#(3.3 

g, 75%) £?#/c 0 

'H-NMR(CDCl8, TMS)5 1.29(9H, s),2.65(lH, s),2.71(lH, s),6.68(9H, s),6 
.84(2H, s), 7.1-7.4 (23H, m), 7.5-7.7 (4H, m) 
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(2) 3 - t -y^/l/- 9 . 1 0-tfX (4- (2, 2-v7x_/! / h'^) 7 
^;U) 7>K7t> ({b^3 3) 

2 - t -"ff-jy- 9 , 1 O-t'7, ( 4 - ( 2 , 2 -^7x^I/h'^) 7^- 
;U) -9, 1 0-^tFn + i/-9, 1 0 — b K a 7 > h v -te > (3. 3g, 4.3 mm 
ol) £|£iK30ml) tz?gfr U ^^-fk* U 9A(1.9g, llmmol, 2. 7eq) *X7-f> 
it h 'J 7A 1 **Q*KO. 6g, 5. 7mmol) £]}Q?LX 2 Bfr B 1^#L7t 0 £^JIi^#f£ 
5S'k 7K. *9 J-)W T-feb>T^#LT^feHI#:(2.8g, 88%) *mtz 0 

'H-NMRCCDCl 3, HSU 1.28(9H, s),7.14(2H, s), 7.2-7.5 (30H, m), 7.6-7. 
7 (5H, m) 

3 ©g#(2. 8g) £360 TC /10- 6 TorrT- 1 mffig-m%lMkirZ> Ztlz£K) $StfeH! 
#(2.2g)£#7c c 

FDMS, calcd for C S8 H 46 =742, found m/z=742(M + , 100), 371 (M 2+ ,4) 
Amax, 397, 379, 360, 310nm(PhMe) 
Fmax, 450nm(PhMe, Aex=397nm) 
Eg=2. 92eV 

Ip=5.71eV(39Y/eV, lOOnW) 
Tg=105t 

&m.m 1 2 (it-km 3 4 ) 
(1) 2-7x-;V7>h74y>©M 

7;U=f>flHMT. 2 -^n?> > (5. 0g,21mmol) , 7x-l^n 

>8K2.8g, 23mmol, 1. leqK hUT, >; 7*>T-fe b >) ^7i?9A(0)( 

0. 2g, 0. 22mmol, 2%Pd) > 7 vit* V 7 2* (4. 4g, 76mmol, 3. 3eq) £&7Kv?:t* 
if>(30ml)'tcfi«};*-a\ b U t -7*^/^X7 4 >/ b ;^>^(66», 0.13ml 
, 0.42nunol, leq) *1)\\7LX^ 80TC t? 3 B#|M£|i Lfc. a^B^Sr^iJ U b;U 
(100ml) Tifr#L7c = 5^^t^D^7K (30ml) »7^v'7AT* 
f^iHi. ^®£LTft£M*£?#fc 0 cti^»ji^/-;u-e(50mi)-e^#LT 
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n&Mfo&. 2g. 87%) Sr#fc. 

'H-NMR(CDC1 3 , TMS)<5 7.4-7.6 (3H, m), 7.6-7.9 (4H, m), 7. 98 (1H, dd, J=8H 
z, 2Hz), 8. 2-8.4 (3H, m), 8. 50 (1H, d, J=2Hz) 

(2) 2-7^-^-9, 1 0-b'X (4- (2, 2-^7i^t*^) 7* 
-;U)-9, 1 0 -5?t Ka**>- 9 , 1 Kn7>h7*>©^ 

7/^>Hi^ 4 - (2, 2 -v7^-;Uti^;U) "Tn^v-tf >(5.0g, 
15mmol, 2.6eq) &&7k b ;l/x> (25ml) t^TKTHF (25ml) <^g-g-^$U-^ U 
K^-fT-TX/y ^ /-M«-40°C^^iPL/iro Z,tUZrX s f-)V x ) l*/^*c 
^>»?fta.60Bol/l, 10ml, 16mmol, 1. leq)^iP^.T > -20°CT- 1 B#FhM$L/c 
o ^nic 2 - 7x^-/1/7 > b 74 y V (1. 6g, 5.6mmol) £2JD;i. — 20°C T? 1 B#f^ 

^(50ml)^D^-T^«$^ W$I«£5ESU tS^&TK (30ml) T-&?fN 

-7 4 (i/«;*y;l//^+iJ"> + 50X i>?na;>t ? a a * ? 

£^+t> + l^^y-/l/) -etil,Tafe7 : B;i'7 7X@#(2.3g > 52%) 

'H-NMR(CDCl3, TMS)<5 2.75 (1H, s), 2.78 (1H, s). 6.68 (8H, s), 6.83 (2 
H. s), 7.1-7.7 (31H, m), 7. 90 (1H, d, J=2Hz) 

(3) 3-7x^-9, 1 0-tf* ( (4- (2, 2-^7x^e^) "7 

7>h7t> Uk£m 3 4 ) 

2-7i-^-9, 1 (4- (2, 2-v7i-^b^/l/) 

) -9. 1 0 -vfc Kd+*>- 9 , 1 0 -7k Fn7> h v-fe>(2.3g, 2. 9mmol 
) «:ff»(20ml)lc«^L> J: -Mb£ U «7 A (1. 4g, 8.4mmol, 3eqk *X7-f>i 
thU7^1 7K^(0.4g, 3.8mmol) £#0;iT 1 WFWHJU^LA:. ^J^H^tJ £ ^ 
gik 7K. * 9 J—)W T-fe b >T«LTMfe@ft(2. lg, 95%) £#rc 0 

'H-NMRCCDCl 3 , TMS)<5 7. 14(2H. s), 7. 2-7. 5 (39H, m), 7.87 (1H, s) 
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Z(DW\W(2. lg) £370 t/10- 6 TorrT« 1 B#|ffl#pfflR-$-* Z. t K J; »Stfe@ 
#(0.9g)£f#fc D 

FDMS, calcd for C 6 oH< 2 =762, found m/z=762(M + ,100) 
Amax, 409, 388, 370nm (PhMe) 
Fmax,453nm(PhMe, Aex=409nm) 
Eg=2. 85eV 

]p=5. 70eV(14Y/eV, lOOnW) 
Tg=114°C 

fa&m 1 3 ut-sm 4 1 ) 

(1) 9 - ( 4 -7'n : E7x-;l/) T > h 7 -fe > <7>n 
T;bn*v#|S^T. 9 -T> h 7 Hz VKn >@Kll. 8g, 53mmolK 4-3— K 

^□^^>-tf>(16. 5g, 58mmol, 1. leqk x b (h'J7x^*X7^> 
) /N^y^A(O) (l.Og, 0.87mmol, 1. 5%Pd) & r )Vx-V (160ml) t^fr U 2M 
iftl*-*- b U ^ A7K^^(17g, 0. 16mol, 3eq/80ml) £;&P;tT10ll#H3B3iELfco W8R 
$%7kmt-T h U -7 A7K^ (100ml). I^P^7K(50ml)-e^c#. ^ 
i?^'>>)A-e» ^@*LT^Itfe@^£?#*: 0 ^n^h;Ui>(30ml) 
*^W^ B B a L-rSfe^^(iOg, 57%)*^ 0 

'H-NMR (CDCU, TMS) d 7.2-7.8 (10H, m), 8.0-8.1 (2H, m), 8.49 (1H. s) 

(2) 9 1 0 - ( 4 -7 , ot7x^l/) T> h7*>©M 

9 _ ( 4 _-/ a ^ 7l -;[ / ) 7>b7 , fe>(6. 3g, 19mmol) £MtKDMF (100ml 
)U:*gfrU NBS(3.7g, 21mmol, 1. leq) (DM7KDMF^(15ml) 
^S-?7B#rBm#U -ItttU:. ^)^I^-tl^7j<(30ral)T^KL. 
gik ^^y-;^^fe#LT^fe@#:(6.0g, 77%)£*#7 t c 0 

'H-NMR (CDC 1 3, TMS) d 7.2-7.8 (10H, m), 8.60 (2H, d, J=9Hz) 

(3) 9- (4- (2, 2i?7 x~;l/t£~;U) "7 zl=-)V) -1 0- (4 - (4- 

(2, 2-*^'7*=.;i/tr=.;i/) 7x^) 7x^) rvh^-tv at^Bu l 
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T;Urf>HHMT. 9-"/d=E-1 0- (4-7'n?7xzjl / ) 7>b7t> 
(3.0g, 7.3mmolK 4- (2, 2-^7i^^) 7 *-;U*a >K (5. 7g, 
19ramol, 2.6eqh fh7*X (h 'J7i-;l/t^7^ >) /^e^ MO) (0.34 
g, 0. 29mraol, 2%Pd) * h > (60ml) KJS$| U 2 Mj^®^ b «J ^ A7K}« (6. 0 
g, 57mn)o], 3eq/30m]) *1)UiK.X^ lOBfUS^ Ltz 0 MJft^t)*:^ 1 ] U h fl^ 
>> ZK. ^ * y -;l/T^# (4. 5g) ^i/:. £n£#&J!l h > (50m 

DlzJi^U ifctf^. ^S'JU h^>T^^LT^fe@#(3.9g, 70%)£l# 

/Co 

'H-NMR (CDC Is, TMS) d 7.0-7.5 (34H, m), 7.6-7.8 (8H, m) 
Jn-e'&btitmW (3. 9g) £380 °C /10- e TorrT* 2 BtPtBIWIf £ £ <h 13 J; 0 

. ^fe®#(3.3g)^#fc 0 : 

FDMS, calcd for C 6 oH4 2 =762, found m/z=762 (M + , 100), 381 (M 2+ ,7) 

]max, 397. 378, 357. 323nm (PhMe) 

Fmax, 442nm (PhMe, lex=397nm) 

Eg=2.95eV (PhMe) 

lp=5.62eV (lOOnW, 32Y/eV) 

Tg=120°C 

1 4 uta>m 4 2 ) 

( 1 ) 9 - (3 - (2, 2 -&y fr) 7x^lP) - 1 0 - (4 - (3 

- (2, 2 -^7i-^tf^;U) 7^^;W) 7x-/l/) T>h^-t2> Ofb^t) 4 
2) 

T;U=3*>^H^T> 9-7*a=E-l 0- (4-7*a=E7x^l/) 7>b7t> 
(3.0g, 7. 3mmolk 4- (2, 2-y7x^t'^;l/) y^-;vtfa >1K6. 6g, 
22mmol, 3eqk ^rb^X ( h 'J 7 x^;i/*X7 -r >) /^7^7A(0) (0. 34g, 
0. 29mmol, 2%Pd) £ h fr*. > (60ml) dlftffi U 2 MIk^ h U 7 AzK$gifc (7. Og. 

4 4- 
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66mmol, 3eq/35ml) ^P^T. lO&HJSKfeLfco ^cM^S^^M U h^> 
. zK> ^ ^7-;l/-e^L-CJKfe@#:(1.4g, 1 st crop, 25%) ?:f#f:= 

S'JU> ^t> + v??oo^ ^>T*^LTSfe@'f*:(3.3g, 2 nd crop, 59%) £ 
f/: 0 f#f>tl^3iaH^(3.5g)^llh;^>(40ml)^ML. #Ctf^ 3E'JU 
b >Ti?c# UT^fe@#(2. 4g) £#fc 0 
'H-NMR (CDC1 3, TMS) d 7. 1-7. 6 (32H, m), all-H 

_fct??# ^tl/c|l#(2. 4g) ^380°C/10- 6 Torr^ 1 ^#^^-5 £ <h^J: «9 
. ^jtfe@#:(1.9g)^#/-Co 

FDMS, calcd for C6oH 42 =762, found m/z=762 (M + , 100), 508 (imp, 2), 381 
(M 2+ 7) 

lmax, 397, 377, 357nm (PhMe) 
Fmax, 423, 436nra (PhMe, lex=397nm) 
Eg=3.00eV (PhMe) 
lp=5.77eV (lOOnl, 17Y/eV) 
Tg=108°C 

1 5 ut^m 4 3 ) 

(1)9 - (4-*i^;i/7x-il/) 7>h7t>©^ 

7;1/3'>S1I^ 9 -7*a^T> r-^-fe>(3. 9g, 15mmolk 4-*;l^;l/7 
^^;lx4<a >H (2. 5g, 17mmol, 1. leq) . 1 >y itiJ U ^ A (3. 2g, 56mmol, 3eq) 
. hUX (^^>v';T-*>T-fe h » vVn°7v^a(0) (0.07g, 76mmol, l%Pd) & 
,%7j<THF(25inl)^jl^L. h U t -7f;^X7^ >/ h;^>^(66%, 0. 
06ml, 0.2mmol, 1. 3eq to Pd) ^n^-ClOB^MSSiLfCo Rfttfl^tJl^K^Oml) 
. h;Pi>(150ml)^iD^> W$IJ1£#3)U ^P^7j<(50ml)T^^ 5,f^v?* 

4 5 
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7^ (.^Vrjffr/^V-^s+mWvv* fry) T«LTtife@#(3.3 
g, 7890 £#fc o 

'H-NMR (CDCh.TMS) d 7.3-7.7 (8H, m), 8.0-8.1 (2H, m), 8.10 (2H, d, J= 
8Hz), 8.52 (1H, s), 10.18 (1H, s) 

(2) 9 -7°u=e- i o- (4-*;i/5;i/7x-;i/) yy h7t>©M 

9- (4-*;l/?;l/7i-;b) T > b 7iz > (3. 3g, 12mmol) $r^7KDMF (40m 
lMnlMU NBS(2.3g, 13mmol, 1. leq) ©*S#DMFS8?R(8ml) £j&n*.T. 

J?ik p< * y —)\,-?m& LT Jtfe@# (3. 9g, 90%) %mtz 0 

•H-NMR (CDCh, TMS) d 7.3-7.7 (8H, m), 8.10 (2H, d, J=8Hz), 8.62 (2H, 
dd, J=8Hz, 2Hz), 10.19 (1H, s) 

(3) 9-"7*n=E- 1 0- (4- ( 2 -7^ — ;u£^;U) 7x-/l/) TVh^-tz 

y<o^m. 

T/i^vUHSTK 9-7*n^e-i 0- (4-*;K;i/7x-;i/) rvh^-fe 
>(3.9g, llmmolK ^< yV * >^v?.x^;K3g, 13mmol, 1.2eq)£DMS 
O (25rol) \Z.Wm U 13 'J >7 A t — 7* b 4- -> K (1. 6g, Hnunol, 1. leq) 
^-eiOBfTO^U. — mMm.Ltz 0 Rj^g^&7M50ml)T*#|RU h/UJi>(3 
OOmDT^ai. %mJS£7R(50ml). ISfQ^^K (50ml) G»^**:><7A 
r^^. ^^£LTjffe|g#:£?#/c 0 h;^>(40ml)^f>^ a B B UT^ 
fetMftflW. lg. 86%) *mz a 

'H-NMR (CDCh, TMS) d 7.2-7.8 (17H, m), 8.60 (2H, d, J=8Hz) 

(4) 9 - (4- (2, 2-v7x^l/h'-M 7x^;l.) -1 0 - (4- (2 
-7 7i^) 7>h7-feV «b£tJ4 3) 

7;^>fiIT> 9-7*a=E-l 0- (4- (2-7x^b^) 7x^ 
)V) Ty h7^>(3. lg, 7. lnmolK 4- (2, 2 -i^7 ^-;Ut*-;U) "7*=. 
;b/Ka>i(2. 4g, 8. Ommol, 1. leq)> fh7 + X (h'J7x-a77-f» /n° 
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(0) (0. 16g, 0. Urnmol, 2%Pd) £ h ;Ux > (25ml) (zjR&jg U 2 Mj^l^ h 
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